Compression and tension: differential effects on matrix accumulation by periodontal ligament fibroblasts in vitro.
Human periodontal ligament fibroblasts were subjected to 10% cyclic equibiaxial tensional and compressive forces in vitro. Media supernatants were analyzed for changes in total protein, extracellular matrix proteins type I collagen and fibronectin, as well as MMP expression by gelatin zymography and Western blot. RNA analyses for changes in collagen, MMP-2, and TIMP-2 were carried out by either Real-time PCR and/or Northern blot. Application of compressional forces resulted in decreases in type I collagen and fibronectin protein, Col1A1 RNA, and increases in total protein, MMP-2 protein (latent and active), and MMP-2 RNA. TIMP-2 RNA was unchanged by compressive forces. In contrast, tensional forces increased total protein, type I collagen, Col1A1 RNA, as well as MMP-2 and TIMP-2 RNA. These studies show that cells can perceive two different forms of mechanical stimuli and respond in a differential manner relative to extracellular matrix synthesis and degradation.